ABSTRACT Introduction: Chagasic megaesophagus (CM) is the most common digestive manifestation of Chagas disease in Brazil, and the State of Goiás is one of the most affected regions. In recent decades, the Hospital das Clínicas (HC)/Universidade Federal de Goiás (UFG) has been a reference center for the study and treatment of CM. The objective of this study was to characterize the current epidemiological profi le of patients with CM observed at the HC of the UFG from 1998 to 2010. Methods: In total, 939 patient records were analyzed, and age, gender, place of birth, serology, symptoms and radiological classifi cation according to Rezende et al. were analyzed. Results: The median patient age was 55 years. Male patients were more (54%) prevalent than female patients. The prevalence of younger patients (less than 31 years of age) was 4.2%, but 82.1% of the younger patients were from State of Bahia. Patients older than 40 years were the majority (85.5%). The radiological groups were distributed as follows: Group I (35.9%), Group II (32.9%), Group III (17%) and Group IV (14.2%). Conclusions: Compared with previous studies by the same group in 1975, 1994 and 1995, the number of younger patients decreased, and the frequency curve has shifted to older patients.
Chagas disease (CD) is endemic in Latin America, and approximately 8 million individuals are chronically infected 1 . This disease may manifest as cardiopathies; digestive disorders, such as esophagopathy and colopathy; and associated cardiodigestive disorders. Regional differences exist regarding the clinical manifestation of the disease, and the State of Goiás, representing the central region of Brazil, has high prevalence of digestive disorders [2] [3] [4] .
Chagasic megaesophagus (CM) is a chronic disease that is characterized by the destruction of the myenteric plexus of the esophagus by the fl agellate protozoan Trypanosoma cruzi. T. cruzi is the etiological agent of CD and is responsible for functional changes in the esophagus, such as hypercontractility, motor dyskinesia and achalasia of the lower esophageal sphincter. These changes are responsible for dysphagia, the primary symptom noted in this disease [5] [6] [7] . The pathogenesis of cell destruction by T. cruzi has not been well defi ned. Some studies suggest that this protozoa compromises the muscle cells of the digestive tract and, consequently, that the enteric nerve plexuses are destroyed by the local infl ammatory response and immune mechanisms 4, 8, 9 .
Vector-borne transmission of CD has been under control in recent decades in Brazil, and triatomine species, such as Triatoma infestans, have been eradicated in some countries as a result of vector control programs conducted in South America 10 . However, CD remains a challenge to public health in view of the thousands of infected individuals who live in urban areas. The domestic migratory movement from the rural setting to urban areas and international migration may infl uence the demographic data of infected individuals 8, 11, 12 .
The Nucleo de Estudo de Doença de Chagas (NEDoC) is located at the Hospital das Clínicas (HC), which is the teaching hospital of the Universidade Federal de Goiás (UFG), and has been a reference center for the diagnosis and treatment of CM for several decades. The NEDoC has reported epidemiological series on Chagasic esophagopathy in the State of Goiás since 1975. The last epidemiological survey published was performed from May 1976 to July 1997 by Rezende and Moreira 7 . In that study, the mean age of patients with CM was reported to have increased in relation to previous studies conducted by Rezende 13 . A decrease in vector-borne transmission and improvements in the living conditions of the population that have occurred in recent decades may have changed the epidemiological profi le of
Souza DHS et al -Current epidemiological profi le of Chagasic megaesophagus in Central Brazil

METHODS
RESULTS
CM patients currently followed in the central region of Brazil. Therefore, the purpose of this study was to determine the current profi le of CM patients referred to the NEDoC, from January 1998 to December 2010, and compare the current fi ndings with previous studies.
A case series study was performed by retrospectively evaluating 1,150 medical records of patients with megaesophagus who were observed at the outpatient clinic of the NEDoC from January 1998 to December 2010. Among these records, 17 records belonged to patients with negative serology for CD, and 194 were patients with CM who had undergone previous esophageal treatment (balloon dilation and surgery) before their fi rst appointment at the clinic. These records were not included in the cases chosen for this study. The final sample for this study included 939 medical records of patients presenting with CM who were not previously treated and had positive serology.
Data were organized following a structured questionnaire as follows: a) age: patient age on the occasion of the first appointment; b) gender; c) birth place: state where the patient was born, also considering the division of each state in microregions, as established by the Brazilian Institute of Geography and Statistics
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; d) serological tests: results of at least 3 tests for antibodies against T. cruzi (ELISA, indirect hemagglutination and indirect immunofl uorescence); e) digestive symptoms; and f) CM radiological group, according to the classifi cation defi ned by Rezende et al. 15 . The radiological groups were defi ned as follows (Figure 1 ): Group I -esophagus with an apparently normal diameter, presenting with a small retention of radiological contrast; Group II -esophagus with a moderate increase in diameter, signifi cant retention of the contrast medium and the presence of tertiary waves caused by greater uncoordinated motor activity of the organ, commonly associated with a hypertonic lower esophagus; Group III -hypotonic esophagus with a signifi cantly increased diameter, exhibiting little wall contractile activity and marked contrast retention; and Group IV -dolico-megaesophagus with an extremely increased diameter that was elongated and tortuous, folded itself over the diaphragmatic dome, retained a great amount of contrast and was without contractile activity.
Microsoft® Excel 2007 software , Microsoft Corporation, Washington, United States of America, was used to tabulate FIGURE 1 -Chagasic megaesophagus radiological groups according to Rezende et al. 15 . GI: Group I; GII: Group II; GIII: Group III; GIV: Group IV. the data. SPSS® for Windows®, version 15.0, was used for the statistical analyses. To evaluate and compare gender and mean age among the 4 CM groups, the chi-square test was used for proportions, and Student's t-test was used to compare means. The signifi cance level adopted was 5%.
Ethical considerations
The Internal Review Board for Research on Humans and Animals of the Hospital das Clínicas, Federal University of Goiás (CEPMHA-HC-UFG), approved the study (Board's Decision No. 052/2011).
A total of 939 medical records of patients observed from January 1998 to December 2010 were selected from the NEDoC fi les. Patients ranged in age from 15 to 88 years old. The mean patient age was 54.4 years, and the median age was 55 years. Most (75.6%) patients were in their 5 th , 6
th and 7 th decades of life, and male patients were more prevalent. Patients younger than 31 years old represented 4.2% of the cases. Regarding place of birth, more than half of the patients were born in the States of Goiás and Bahia. See Table 1 for the demographic data.
Younger patients (less than 31 years of age) represented 4.2% of the cases (39 patients). Among these patients, the majority (32 [82.1%] cases) was born in State of Bahia, and 4 (10.2%) cases were born in State of Goiás (Figure 2) . Regarding the micro-regions of Bahia, the highest prevalence was found in the areas where Barreiras and Santa Maria da Vitória are located, with 14 (43.7%) cases each.
Regarding the radiological classifi cation of Rezende et al.
15
, the esophagogram fi ndings were distributed as follows: Group I -337 (35.9%) patients, Group II -309 (32.9%) patients, Group III -160 (17%) patients and Group IV -133 (14.2%) patients.
The mean age of each CM group is shown in Table 2 , and a signifi cant increase in age was observed relative to the groups with more advanced CM. When separated by gender, the CM groups showed a signifi cant prevalence of female patients relative to males in Group I (58.5% cases). In the other Groups (II, III and IV), males were more prevalent, as demonstrated in Table 2 .
Solid food dysphagia and halitosis were the most prevalent symptoms (Figure 3 ). This retrospective study evaluated the current epidemiological profi le of patients with CM observed in a reference center in the central region of Brazil. Our data show that, currently, patients who are referred to the NEDoC with CM are adults (median 55 years) and predominantly male; were born in Goiás, Bahia or Minas Gerais; and belong to CM Groups I and II.
DISCUSSION
Chagasic megaesophagus was more frequently found in the 5 th , 6
th and 7 th decades of life. Group I and II patients have a nonadvanced form of the disease, which corresponded to 68.8% of the cases included in this study. In an epidemiological series of a general population sample, rather than a hospital sample, Castro et al. 16 also noted a prevalence of Group I and II (80.5%) patients with CM. Ceneviva et al. 17 compared 2 epidemiological series and found a greater prevalence of Group III patients in a series from the 1960s and Group II patients in a series from the 1990s.
In 2 previous studies that were also performed in Goiás, Rezende 13 and Rezende and Luquetti 18 also found a greater prevalence of CM patients in Groups II and III, as did Oliveira et al. 19 in a study performed in Campinas. Therefore, a change in the proportion of patients in each of the CM groups has occurred, and there is a higher prevalence of patients in CM groups with less advanced disease and smaller dilation (Groups I and II). Improved sanitary measures, including the use of insecticides, along with educational campaigns and preventive measures against contamination by the vector, the kissing bug, have reduced the general incidence of the disease throughout the country. Better access to health care at the primary level and referral to the secondary and tertiary levels have also contributed to the adequate control and treatment of CM in its less advanced forms (Groups I and II) 20, 21 .
In this study, the mean age of the patients was 54.4 years, and the median was 55 years. Most (85.5%) of the patients were adults (> 40 years). The prevalence of adult patients (> 40 years) was also reported by Rezende and Luquetti 18 and Vaz et al. 21 in their previous series, in which they found that adults constituted 63.2% and 60.3% of the cases, respectively. Vaz et al. 21 demonstrated a prevalence of adult patients with a median age of 45 years, and when compared with our cases (median 55 years), a 10-year increase in age is evident, demonstrating that the CM population referred to the NEDoC is aging. After reviewing the fi rst epidemiological studies performed by Rezende 13, 22 in 1956 and 1975, which reported respective prevalences of 12.9% and 38.5% of patients older than 40 years of age, and after comparing his data with the cases in this study and the studies by Rezende and Luquetti 18 and Vaz et al. 21 , we conclude that the population of CM patients in the central region of Brazil has grown older over the last 3 decades.
Studies performed with CM patients at the HC of Ribeirão Preto, São Paulo, an area that is also endemic for CD, have also demonstrated a prevalence of older patients (> 40 years). For example, the median in the study performed by Kamiji and Oliveira 20 was 67 years, and the study conducted by Meneghelli et al. 23 revealed that a median of 55 years. Thus, the prevalence of older patients (> 40 years old) with CM deserves special attention, not only with regard to esophagopathy but also other comorbidities that are prevalent in the population in this age group, such as cardiovascular and metabolic diseases 19 .
Additionally, we found that the younger CM patients (< 31 years) comprised 4.2% (39 patients) of the cases. The previous cases investigated in the Rezende 13, 22 study, performed in 1956 and 1975, and in the Rezende and Luquetti 18 study, performed in the same endemic region, which focused on this younger age group, showed prevalences of 71.7%, 37.1% and 18% among the cases, respectively. When comparing these epidemiological series, a decline in the number of younger patients with CM who have been recently observed at the NEDoC has clearly occurred. This decline is most likely a consequence of better sanitary measures aimed at controlling the transmission of CD. These measures have decreased the general incidence of this disease in the country 7, 20 .
Regarding the place of birth, the States of Goiás (54.9% of the cases), Bahia (20.8%) and Minas Gerais (17.1%) had the highest prevalences of patients studied, a fi nding that agrees with the epidemiological series by Vaz et al. 21 . Therefore, we demonstrated that the central region of Brazil, represented by the State of Goiás, is an endemic region for CD and that the digestive form is highly prevalent 1, 7 . This distribution refl ects the general profi le of NEDoC patients.
Regarding the place of birth of young patients (less than 31 years of age), most of the cases included in our studies were from the State of Bahia (32 cases [82.1%]), and only 4 (10.2%) patients were born in Goiás. Autochthonous cases of young patients in Goiás are clearly becoming rarer as a result of effective control of vector-borne transmission and the sanitary measures implemented in this region, an initiative that was put in place more than 30 years ago.
Most of the young patients born in Bahia are from the cities of Barreiras and Santa Maria da Vitória, which had 14 (43.7%) cases each. These 2 cities represent a microregion located in the western-most area of the State of Bahia, bordering the State of Goiás 14 . For this reason, these patients are frequently referred to the NEDoC for treatment. Young patients from Bahia, which has the highest prevalence among the states, may be related to the delay and disproportionate effectiveness of the sanitary measures implemented in 1975 to combat the vectors, such as spraying insecticides. Some areas of Bahia, including the western area of the state, were not covered by the vector control program during the initial stages. Therefore, the risk of CD transmission among these populations remained high during that period. The control program became widespread only after 1983, when the entire area at risk for vector transmission in Brazil was covered 10 . Regarding distribution by gender, similar to the fi ndings of Rezende 13 , Rezende and Luquetti 18 and Vaz et al. 21 , this study found that males were generally more prevalent (54% of cases) relative to females (46% of cases). However, studies performed by Kamiji and Oliveira 20 and Almeida et al. 24 demonstrated a greater prevalence of female patients, and Peñaranda-Carrillo et al. 25 and Oliveira et al. 19 did not observe any gender differences in their studies. The predominance of CM in a given gender has resulted in many studies with controversial results. Therefore, it does not seem reasonable to attribute longer survival or a predominance of this disease to a specifi c gender 24 .
However, separating the patients in this study into CM groups according to Rezende et al. 15 demonstrated that female patients were more prevalent relative to males in Group I (58.5% vs. 41.5%), and the difference was signifi cant (p < 0.05). In the other Groups (II, III and IV), the prevalence of male patients relative to females was greater and equally signifi cant (p < 0.05). The studies performed by Rezende and Luquetti 18 and Vaz et al. 21 also demonstrated a greater prevalence of female patients in CM Group I. The predominance of females in Group I, which had the less advanced form of the disease, and of males in Groups II, III and IV, which included the more advanced forms (e.g., a dilated esophagus), may be associated with the expression of the disease as it relates to the patient's gender. The suggestion is that females present with higher immunological resistance to aggressive infection by T. cruzi 21 . This difference may also indicate that the disease evolves more aggressively in males 18 . When the CM groups were compared, the mean patient ages were higher in the more advanced Groups III and IV (57.1 and 58.9 years, respectively) relative to patients in the less advanced Groups I and II (51.6 and 54.2 years, respectively). The small difference between the mean ages shows that radiological changes and the magnitude of esophageal dilation are more dependent on the intensity of myenteric denervation, which occurs during the acute phase of CD, than on the evolution of the disease. Generally speaking, the progression of Chagasic esophagopathy is slow, and only rare cases evolve to a more advanced form of megaesophagus within a short time period 16, [25] [26] [27] .
Regarding the symptoms, solid food dysphagia was the most prevalent (98.8% of cases). Regurgitation, halitosis, pyrosis and chest pain were present in more than 60% of the cases. Other epidemiological studies 7, 19, 21 have reported similar symptoms.
Therefore, current CM patients in the central region of Brazil have the following characteristics: adults (median 55 years) born in endemic areas (Goiás, Bahia and Minas Gerais), with a higher prevalence of the non-advanced forms (Group I and II) of megaesophagus.
